We introduce the Ophiuchus DIsc Survey Employing ALMA (ODISEA), a project aiming to study the entire population of Spitzer -selected protoplanetary discs in the Ophiuchus Molecular Cloud (∼300 objects) from both millimeter continuum and CO isotopologues data. Here we present 1.3 mm/230 GHz continuum images of 147 targets at 0.2 (28 au) resolution and a typical rms of 0.15 mJy. We detect a total of 133 discs, including the individual components of 11 binary systems and 1 triple system. Fifty-three of these discs are spatially resolved. We find clear substructures (inner cavities, rings, gaps, and/or spiral arms) in 8 of the sources and hints of such structures in another 4 discs. We construct the disc luminosity function for our targets and perform comparisons to other regions. A simple conversion between flux and dust mass (adopting standard assumptions) indicates that all discs detected at 1.3 mm are massive enough to form one or more rocky planets. In contrast, only ∼50 discs (∼1/3 of the sample) have enough mass in the form of dust to form the canonical 10 M ⊕ core needed to trigger runaway gas accretion and the formation of gas giant planets, although the total mass of solids already incorporated into bodies larger than cm scales is mostly unconstrained. The distribution in continuum disc sizes in our sample is heavily weighted towards compact discs: most detected discs have radii < 15 au, while only 23 discs (∼15% of the targets) have radii > 30 au.
INTRODUCTION
The diversity and high incidence of extrasolar planets in the field (Cassan et al. 2012; Howard, 2013; Burke et al. 2015; Shvartzvald et al. 2016 ) demonstrate that planet formation processes are efficient and imply that most of the circumstellar discs seen in nearby molecular clouds should form planetary systems. Studying the structure and evolution of complete populations of protoplanetary discs in these clouds is thus important to place constraints on the conditions, timescales, and mechanisms associated with planet formation. Early-science observations of individual protoplanetary discs with the Atacama Large Millimeter/submillimeter Array (ALMA) have produced transformational results (Van Der Marel. et al. 2013; Casassus et al. 2013; ALMA Partnership et al. 2015; Perez et al. 2016; Cieza et al. 2016; Andrews et al. 2016 ). However, detailed submillimeter studies tend to target bright sources (Fmm 50 mJy) and are therefore very biased towards massive discs around relatively massive stars. Also, many imaging studies have focused on bright "transition objects" (e.g., massive discs with inner holes and gaps tens of au wide). While very important, such objects are not representative of the typical planet-forming disc in a molecular cloud; they only represent 10% of the young disc population (Cieza et al. 2012a) . The disc population is very diverse, which might reflect a wide range of initial conditions (Bate et al. 2018 ) and evolutionary paths (Cieza et al. 2007; Currie & Kenyon 2009 ). Transition discs with large cavities could be related to the formation of multiple giant planets (Owen et al. 2016 ), which are rare according to extrasolar planet studies. On the other hand, planetary systems with low-mass planets are much more common in the Galaxy. In particular, Gaidos et al. (2016) estimate that M-dwarfs, the most common type of star in the Milky Way, host an average of 2.2 ± 0.3 planets with radii of 1-4 R⊕ and orbital periods less than 180 days. Such planets could in principle form in discs that are only a few au in radius and contain just a few Earth masses of dust.
Previous infrared surveys with Spitzer, tracing mostly optically thick emission, have shown that the presence of a disc is a strong function of stellar age and that protoplanetary discs have a mean lifetime of ∼3 Myr (Williams & Cieza, 2011 ). ALMA's unprecedented sensitivity provides, for the first time, the opportunity to study complete samples of discs at sub-arcsecond resolution in the (sub)millimeter regime, where discs become optically thin and resolved images trace the spatial distribution of mass. ALMA has already surveyed many of the nearby ( 250 pc) disc populations: Ansdell et al. (2016; 2018) observed ∼90 discs in Lupus, Barenfeld et al. (2016) studied 106 objets in the Upper Scorpius OB Association, and Pascucci et al. (2016) investigated 93 discs in the Chamaeleon I star-forming region. Similarly, Ansdell et al. (2017) studied 92 objects in σ Ori, Cox et al. (2017) observed 49 systems in Ophiuchus, and Ruiz-Rodriguez et al. (2018) studied 136 discs in the IC 348 cluster. In general, these surveys observe gas tracers ( 12 CO, 13 CO, and/or C 18 O) and dust continuum. Since the dust continuum is easier to detect and study, total disc masses are typically derived assuming a gas to dust mass ratio of 100. Under this assumption, surveys usually find a very wide range of discs masses (< 1 to ∼100 MJUP) and a strong dependence of disc mass on stellar mass. A clear overall decrease on disc mass with stellar age is also seen; however, some discs remain undetected at mm wavelengths at very young ages ( 1 Myr) while a few massive discs are still seen in older regions ( 5 Myr). Studies attempting to derive gas masses from CO isotopologues often find gas-to-dust mass ratios significantly lower than 100, but it remains to be stablished whether these results reflect the depletion of total gas mass or just volatile carbon (Ansdell et al. 2016; Miotello et al. 2017 ).
As part of the Ophiuchus DIsc Survey Employing ALMA (ODISEA) project, here we present Band-6 (230 GHz/1.3 mm) continuum observations of 147 discs in the Ophiuchus Molecular Cloud at a spatial resolution of 0.2 (28 au). This is the largest (sub)millimeter disc study at this physical resolution to date and represents 50% of the full ODISEA sample (see Sec 2.1). Together with the Taurus Molecular cloud, Ophiuchus has been one of the best-studied regions in the (sub)millimeter regime in the pre-ALMA era and it has played a central role in our understanding of protoplanetary disc populations. Andrews & Williams (2007) presented single-dish submillimeter observations for 48 Ophiuchus sources (resolution = 14 and rms ∼5 mJy at 850 µm). They also collected 1.3 mm measurements for 99 additional targets from the literature (rms ∼ 10 mJy), for a total sample of 147 objects (the same number as in this paper, but not necessarily all the same sources), resulting in 64 detected objects with estimated disc masses between 1 and 200 MJUP. They estimate that the typical disc in their sample has 1% of the stellar mass. Cieza el al. (2010) presented (sub)millimeter photometry for 26 Ophiuchus "transition discs", broadly defined there as objects with reduced levels of infrared excess with respect to the median found in T Tauri stars 1 with a similar disc mass sensitivity of ∼1 MJUP. They found that accreting transition objects tend to have discs that are bright in the (sub)millimeter, while nonaccreting transition objects tend to have much fainter discs that are usually undetected at (sub)millimeter wavelengths. Andrews et al. (2009; used the Submillimeter Array (SMA) to image 17 of the brightest Ophiuchus discs (75 > mJy at 850 µm) at 0.3 resolution and found that 4 of them had resolved inner cavities. More recently, Cox et al. (2017) used ALMA to observe 49 Ophiuchus systems at 870 µm with a resolution of 0.2 in dust continuum only, making it the largest survey of resolved protoplanetary discs in Ophiuchus before ODISEA. They find that binary systems tend to have smaller and lower mass discs and identified at least four objects with gaps and/or inner cavities in their discs.
The ODISEA project aims to produce a complete demographic study of the discs in Ophiuchus to investigate disc evolution and the planet-formation potential of the entire cloud. This is the first of a series of papers that will also include 1) a study of disc properties as a function of the mass and age of the host stars (Ruiz-Rodriguez et al. in preparation) , 2) an investigation of the effects of (sub)stellar companions on disc properties (Zurlo et al. in preparation) , 3) radiative transfer modeling of resolved sources (Perez et al. in preparation) , and 4) a study of gas content in the discs based on 12 CO, 13 CO, and/or C 18 O observations (Williams et al. in preparation) . In Section 2, we discuss the sample selection for the ODISEA project and our ALMA Cycle-4 observations. In Section 3, we present our dust continuum images. We measure dust continuum fluxes and disc sizes for all resolved sources and provide deprojected radial profiles to search for discs showing sub-structures (inner cavities and gaps). In Section 4, we compare our results to those of previous surveys and discuss their implications for disc evolution and planet formation. A summary of our main results and conclusions is presented in Section 5.
SAMPLE SELECTION AND ALMA OBSERVATIONS

Sample Selection
At a distance of 140 ± 10 pc (Ortiz-Leon et al. 2017, Canovas et al. in prep.) , Ophiuchus is the closest star-forming region with at least ∼300 discs. The ODISEA sample is the full catalog of 297 Young Stellar Objects (YSOs) in Ophiuchus from the "Cores to Discs" Spitzer Legacy Program (Evans et al. 2009b) . YSOs are usually divided into different classes based on their spectral slopes,
where F λ is the flux density at λ1 and λ0, corresponding to ∼2 and ∼20 µm, respectively (Greene et al. 1994; Chen et al. 1995) . Class I sources have αIR > 0.3 and are typically associated with very young objects deeply embedded in their envelopes. Flat spectrum sources have 0.3 > αIR > -0.3 and are less embedded systems, but presumably still retain some detectable emission from the envelope. Class II objects have -0.3 > αIR > -1.6 and are sources where the infrared excess arises almost exclusively from an optically thick circumstellar disc. Finally, Class III sources have αIR < -1.6 and are more evolved systems with little or no disc emission up to 20 µm.
Using these classes as a guide, the full ODISEA sample is divided into two sub-samples, as shown in Figure 1 . Sample A contains all Class I and Flat Spectrum sources, specifically objects with [K]-[24] > 6.75 mag, and Class II sources with K > 10 mag. Sample B contains all Class III discs (they all have weak but significant, >5-σ, IR excesses) and Class II sources fainter than 10 mag in K-band. The boundary in K-band was chosen so that the two subsamples have 150 targets, which allows to fit each subsample in a single Science Goal in the ALMA Observing Tool and maximizes the efficiency of the observations. Both samples, A and B, were observed in ALMA Cycle-4, but the observations for Sample B were not successful due to an scripting problem at the observatory that prevented the proper cycling between targets and phase calibrators. As a result, only a few targets from Sample B were observed and the observations did not pass the Quality Assessment performed by the observatory. Therefore, in this paper we focus on the 147 sources from Sample A, which are listed in Table 1. Table 2 shows the 2MASS and Spitzer photometry from these 147 objects, taken from the NASA/IPAC Infrared Science Archive.
2 The ODISEA project was approved again for ALMA Cycle-5, and at the time of this writing, the observations for Sample B have started, but have not yet been completed. We emphasize that Samples A and B are not equivalent. Objects in Sample B are expected to be, on average, significantly fainter at millimeter wavelengths since 1) Class II objects that are fainter in K-band tend to have lower (sub)stellar masses and disc masses correlate with the mass of the central object (Andrews et al. 2013) , and 2) Class III disc tend to have very low dust masses (< 0.3 M⊕; Hardy et al. 2015) .
The completeness of the Spitzer disc census
The spatial distribution of both Samples and A and B are shown in Figure 2 overlaid in the Spitzer map of the "Cores to Discs" Legacy Project (Evans et al. 2009b) . The map covers a region with an area of 6.6 deg 2 in the sky. Within this region, the Spitzer catalog has the following 90% completness limits: 0.018, 0.020, 0.066, 0.100, and 0.700 mJy at 3.6, 4.5, 5.8, 8.0, and 24 µm. Since less than a Moon mass of warm dust (T ∼100-300 K) is needed to produce an optically thick excess emission above the stellar photosphere in the mid-infrared (∼8 to 24 µm), this Spitzer catalog represents an essentially complete IR census of the optically thick disc population in the stellar mass regime and extends well into the substellar members (Allers et al. 2006) . The extinction at 24 and 8 µm is only 2.5 and 5% of the visual extinction, respectively. Therefore, extinction does not affect significantly the completeness of the survey. In fact, highly embedded targets tend to be very young Class I objects, where the accretion luminosity increases the mass sensitivity of the IR observations (Evans et al. 2009b ). Dunham et al. (2008) estimates the sensitivity of the "Cores to Discs" survey to be 4×10 −4 L for embedded protostars at 140 pc, also well below the stellar/substellar boundary.
For Class III sources with small IR excesses above the stellar photosphere, the sensitivity of the Spitzer survey is mostly given by the photospheric fluxes at 24 µm of stars of different masses and ages. Wahhaj et al. (2010) find that the "Cores to Discs" survey can reach the stellar photospheres of 0.3-0.5 M pre-main-sequence stars at 140 pc for ages in the 1 to 3 Myr range. Such discs typically have low luminosities (L disc /Lstar 10 −3 ) and are optically thin at mid-IR wavelengths. Hardy et al. (2015) observed 24 Spitzerselected Class III discs with ALMA using a sensitivity similar to that of ODISEA. They detected only 4 targets in the continuum and none of them in CO, suggesting that these Class III objects are in a very advanced stage of disc dispersal or already in the debris disc phase. Therefore, while some Class IIII discs around very-low mass stars ( 0.3-0.5 M ) might be missing in the Spitzer catalogs, those objects are unlikely to be detected by a snapshot survey like ODISEA. In principle, Spizer observations could miss discs with no mid-IR excesses (λ ∼8-24 µm), but significant far-IR (λ ∼70-250 µm) emission. However, far-IR surveys with Herschel show that those systems are very rare and are consistent with cold debris discs or background galaxies (Cieza et. 2013; Gáspár & Rieke, 2014; Rebollido et al. 2015) . In Spectrum, and Class I objects (left to right). The Spitzer objects were divided into two ODISEA samples. Sample "A", presented in this paper, contains 147 objects, which are Class I and Flat Spectrum sources together with Class II objects brighter than 10 mag in K-band. summary, the Spitzer disc census in the area mapped by the "Cores to Discs" project can be considered to be complete in the stellar mass regime for Class I and Class II sources, but might become incomplete for Class III sources, specially around very low-mass stars ( 0.3-0.5 M ).
Observations and data reduction
All of our 147 targets in Sample A were observed under the Cycle-4 ALMA program 2016.1.00545.S on a single scheduling block, which was executed 3 times between July 13th and 14th 2017 3 The nominal array configuration was C40-5, and 42-45 of the 12-m ALMA antennas were used with baselines ranging from 17 to 2647 m. The precipitable water vapor (PWV) ranged from 1.1 to 1.9 mm during the observations. The objects J1517-2422 and J1733-1304 were observed as flux calibrators, while the quasars J1517-2422 and J1625-2527 were used as bandpass and phase calibration respectively. The ALMA correlator setup was the following: three spectral windows were centered at at 230.538000,
3
We note that previous observations of Sample A suffered from the same scripting problem as Sample B and are not included in this paper. The failed observations for Sample A correspond to execution blocks uid://A002/Xc1c1f1/X81bc (July 7th, 2017) and uid://A002/Xc1e2be/X717 (July 9th, 2017). The failed observations for Sample B correspond to execution blocks uid://A002/Xbfb22d/X1b7f (April 27th, 2017) and uid://A002/Xbfb22d/X84ed (April 28th, 2017).
220.398684, and 219.560358 GHz to cover the 12 CO J = 2-1, 13 CO J = 2-1, and C 18 O J = 2-1 transitions, respectively. All three windows had a spectral resolution of 0.08 km s −1 . The first spectral window had a bandwidth of 117 MHz, while the other two had 58.6 MHz bandwidths. Two additional spectral windows, centered at 233.00 and 218.00 GHz, had 1.875 GHz bandwidths and were selected for continuum observations, for a total continuum bandwidth of 3.98 GHz.
All data were calibrated using the Common Astronomy Software Applications package (CASA v4.4; McMullin et al. 2007 ) by the ALMA observatory. The standard calibration included offline Water Vapor Radiometer (WVR) calibration, system temperature correction, bandpass, phase and amplitude calibrations. The observations from all three nights were concatenated and processed together to increase the signal to noise and uv -coverage. The flux calibration in the three epochs agreed within <10% and thus no rescaling of the flux was applied. We used the CLEAN algorithm to image the data adopting Briggs weights and robust parameter equal to zero as a balance between resolution and sensitivity. For the continuum, we obtained a typical rms of ∼0.15 mJy beam −1 and a synthesized beam of 0.28 × 0.19 . The molecular line data ( 12 CO, 13 CO, and C 18 O) will be discussed in another paper of the series (Williams et al. in preparation) .
RESULTS
Continuum images, disc photometry, and sizes
We used the Viewer task within CASA to individually inspect all the images. In the majority of the cases, we found a single 1.3 mm detection within <1 of the nominal location of the Spitzer source that can be unambiguously identified as the target 4 . We first used the imstat task to search for the peak flux value within an aperture of 1 in radius and calculated an rms from an annulus with an inner and outer radius of 1.0 and 1.2 . For single objects with peak signal to noise ratios (S/N) > 5, we used the uvmodelfit task in CASA to derive basic parameters for each source. The full spectral coverage was utilized. We fitted both a point source and Gaussian with all free parameters: the integrated flux density, the Full Width at Half Maximum (FWHM) along the major and minor axis, the Position Angle (PA), and small offsets (< 1.0") in right ascension and declination from the phase center. We find that for objects with peak S/N 30, the point source and the Gaussian fits give similar fluxes, but the Gaussian fits produce FWHM and PA values with very large uncertainties ( 50% and 90 deg, respectively). For objects with high S/N, the Gaussian fit can measure FWHM values (deconvolved from the beam) down to a factor of ∼2 of the beam size, but the ability to measure the FWHM and the PA of the disc depends on both the size and the S/N of the source. For sources with sizes (i.e., FWHM values of major axes) comparable to the beam, the Gaussian and point source fit give similar fluxes, although the Gaussian fit tends to give slightly larger fluxes (by ∼10%). For more extended sources, the point source fit significantly underestimates the flux.
Ideally, one would use the ratio of the FWHM value to its uncertainty to establish whether a source is spatially resolved. However, the uvmodelfit documentation indicates that the size uncertainties are likely to be underestimated by this task. Therefore, we use ad hoc criteria to decide whether the source is spatially resolved (i.e., sufficiently different from a point source to justify reporting disc sizes and orientations). In particular, we provide size information only if the source has a peak S/N > 30 and the Gaussian flux is greater than the point source flux plus 3 times the rms of the sky between 1 and 1.2 of the target. For resolved sources, we report the 1-σ uncertainties obtained for each parameter (except for the position), but remind the reader that these uncertainties might be underestimated. Otherwise, we consider the source to be unresolved and only report the flux and its uncertainty. For the few objects with significant substructures (e.g., transition discs objects with cavities, spiral arms and/or wide gaps, targets # 12, 22A, 51, 41, 62, 127, 141, and 143, see Section 3.4), the Gaussian model does not provide an accurate fit. In these cases, we fit an elliptical disc model to measure their sizes (also within uvmodelfit), but we use the 2-D fitting tool within the CASA Viewer to measure the flux using a sufficiently large aperture, typically ∼3 in radius.
For multiple sources (doubles and triples) we also measure fluxes and discs sizes (also expressed in terms of the FWHM of the major axes) in the image plane using the 2-D fitting tool within CASA. This tool provides size and PA information for spatially resolved objects that have enough S/N. Otherwise, the task indicates that the source is consistent with a point source. For these multiple sources, we use the convergence of the fitting tool as the detection criteria of the sources.
For non-detected targets, we still estimate and report the flux and rms at the expected location of the source using uvmodelfit to fit a point source. From all the detections, we find average offsets in RA and Dec of -0.08" and -0.56 , respectively, which we attribute to the proper motions of the targets based on the results of the Gaia Data Release 2 (Gaia Collaboration et al. 2018) . Canovas et al. (in preparation) found Gaia proper motions of µα = -6.9 ± 1.6 and µ δ = -25.6 ± 1.7 /year for a sample of ∼200 Ophiuchus discs (most, but not necessarily all, are included in our ALMA sample). Since the Spitzer catalogs from the "Cores to Discs" project (Evans et al. 2009b) used to select our targets were tied to 2MASS coordinates (Cutri et al. 2003) , there is a ∼18 year difference between the Spitzer coordinates and the ALMA observations. This should translate to a shift in coordinates of ∼0.1 and ∼0.5 in RA and Dec, respectively, consistent with the observed offsets. Because the mean displacement is larger than the beam, we apply the observed offsets to the nominal position of the non-detected targets before fitting a point source at the new location.
Given the different methods used to estimate the photometry and the disc sizes, we emphasize that the fluxes should be taken with caution, especially for objects with clear substructures. We also note that all the fluxes are subject to a 10% calibration uncertainty. All the information on disc sizes and fluxes, obtained as described above is listed in Table 3 .
We detect a total of 133 discs in 120 systems. These 133 discs correspond to 108 single discs plus the individual components of 11 binary discs and 1 triple disc system, leaving 27 targets undetected. Figure 3 shows the 53 single discs with size information ordered by decreasing integrated flux. Many of the brightest sources are clearly extended, while most of the fainter sources tend to be only partially resolved. Figure 4 shows the 55 single discs that are detected but are consistent with a point source at the resolution of our observations (∼0.2 ). The vast majority (49/55) of these sources are fainter than ∼10 mJy. Multiple targets (11 binaries and 1 triple system) are highlighted in Figure 5 . In Table 3 we add an "A" to the source ID to denote the component that is closer to the nominal coordinates from Spitzer (i.e., the center of the ALMA pointing) and a "B" to denote the other source. In the case of the triple system, the source farthest away from the ALMA pointing is defined as the "C" component.
Stacking of non-detections
To estimate the typical flux of the discs that were not detected, we stack the images of the 27 non-detections, calculating the mean of each pixel from the individual images centered at the nominal location of each target. The results are seen in Figure 6 . The stacked image has an rms of 0.04 mJy and shows a 4-σ (0.16 mJy) detection shifted -0.5 in RA. This offset is very consistent with the mean offset in RA found for the detected discs (-0.56 ) and suggest that the detection is real and probably diluted by the dispersion in the individual offsets of the targets included. This implies that there are several discs in our sample with fluxes close to the 1-σ noise of the individual observations.
General trends
In Figure 7 we show our detections in the infrared colormagnitude diagram used to divide the ODISEA sample into two (see Figure 1) . The detections are color-coded based on their observed 1.3 mm flux. The brightest millimeter sources occupy the upper envelope of the [K] vs [K]-[24] plane, which represent the brightest near-IR sources and/or the most embedded objects, which in turn tend to be embedded Class I sources and Class II discs around (relatively) more massive stars. Similarly, the fainter millimeter sources (< 3 mJy) tend to have fainter K-band fluxes and bluer [K]-[24] colors. Therefore, it is reasonable to suspect that most of the ODISEA targets that still remain to be observed (Sample B in Figure 1 ) will be, on average, fainter at 1.3 mm. Also, the AV = 25 mag extinction vector shown at the top left of the figure demonstrates that very high extinction can move sources across the IR SED classification (e.g., from Class III to Class II and from Class II to Flat Spectrum and Class I sources). This introduces some ambiguity in the physical interpretation of the SEDs Classes, which are purely based on the observed spectral slopes. For instance, while there is a strong correspondence between observationally defined Class I sources and theoretical Stage I objects (protostars surrounded by infalling envelopes; see Evans et al. 2009a) , young stellar objects without associated envelopes might also be classified as Class I sources if they are found behind a dense molecular cloud.
We have searched the literature for multiplicity information and found that 25 of our targets have previously known companions within 5 . Our ALMA imaging survey has identified 4 additional binaries, for a total of 29 multiple systems among our 147 ALMA targets. We have also collected spectral types from the literature for 88 objects from our sample. The spectral types and the separations of the companions are listed in Table 1 . In Figure 8 (left panel) we show the flux as a function of major axis for our sample. There is a general trend in the sense that brighter discs tend to be larger as already reported by Pietu et al. (2014) and Tripathi et al. (2017) . However, we note that there is a very large dispersion of sizes for a given flux. For instance, discs with ∼50 mJy fluxes have FWHM values that range from smaller than ∼0.1 to ∼1 , suggesting very different surface density profiles in the dust. Unresolved sources are typically faint (F1.3, 10 mJy). Discs with close companions (projected separations < 2.0 ; shown with red symbols) tend to be small (FWHM < 0.2 or 28 au), with the exception of objects 022A and 141. Object 022A (see Figure 5 ) has a relatively distant companion (1.78 or 250 au), while object 141 has recently been identified as a circumbinary disc using aperture masking imaging (Ruiz-Rodriguez et al. 2016) . In this latter case, the separation of the companion is only 20 mas (2.8 au). Stellar companions are known to decrease the incidence of circumstellar discs in young stars (Cieza et al. 2009; Kraus et al. 2012) , specially in systems with separations of a few tens of au. Cox et al. (2017) recently demonstrared that discs in binary systems are also smaller and fainter than those around single stars, which is consistent with our results shown in Figure 8 . A detailed discussion of the effects of stellar companion on the properties of protoplanetary discs will be included in a future paper of this series (Zurlo et al. in preparation) , which also presents a dedicated adaptive optics search for stellar binaries in Ophiuchus.
In Figure 8 (right panel), we also show the disc flux as a function of spectral type, which serves as a rough proxy for stellar mass. Disc properties as a function of stellar properties will be quantified and investigated in more detail in a follow-up paper from this series incorporating new optical and infrared spectroscopic observations (Ruiz-Rodriguez et al. in preparation). However, in our limited sample, we find that the fainter discs (F1.3mm < 20 mJy) are distributed across all spectral types, while the brighter discs (F1.3mm > 100 mJy) are clustered around spectral types in the K5 to M0 range in objects without known stellar companions.
In summary, from the initial analysis of the ODISEA sample we can report the following general trends: faint (F1.3mm < 10 mJy) and small (FWHM <0.2 ∼28 au) discs are the most common type of discs in the Ophiuchus Molecular Cloud. They are seen across spectral types and SED Classes, and specially around stars in binary systems. Discs brighter than 50 mJy and 100 mJy represent only ∼15% and ∼5% of our sample of 147 objects, respectively. Given the trends seen in Figure 7 , which suggest that bright discs are already over-represented in "Sample A" with respect to "Sample B", these very bright discs most likely account for even smaller fractions of the full population of Spitzerdetected discs. The brightest discs in our sample (F1.3mm > 100 mJy) are seen around (presumable) single stars with intermediate spectral types and seem to be missing at the edges of the spectral type distribution. There is a tendency for brighter discs to be larger, but the flux vs size relation show a significant dispersion (a factor of ∼10).
Disc substructures
For the subset of ∼50 sources with fluxes 15 mJy, we perform phase-only self-calibration and produced images with uniform weightings to increase the resolution from ∼0.2 to ∼0.15 and search for substructures in the discs. For this subsample, the average improvement in the peak signal-tonoise ratio (S/N) is 10%, but the improvement can be as high as ∼50% for the brightest sources. Below a flux level of 15 mJy, self-calibration does not significantly improve the S/N. A visual inspection of our images reveal a series of interesting substructures (see Figure 9 ).
Objects number 12, 22A, 62, 127, 141, and 143 show inner cavities of different sizes from barely resolved (object 12) to 1 in diameter (object 22). Object 41 shows two concentric gaps at 0.4, and 0.7 . Object 143 shows an external ring in addition to the inner cavity. Objects 62, 127, 141 (best known as EM SR 24S, DoAr 44, and RX J1633.9-2442 , respectively) had their cavities resolved by pre-ALMA observations (Andrews et al. 2011; Cieza et al. 2012b ). The substructures in objects 12 and 143 (also known as IRAS 16201-2410 and WSB 82) were recently imaged by Cox et al. (2017) . Object 41 (best known as Elias 2-24) was recently identified as a disc with remarkable substructure almost simultaneously by three different groups (Cieza et al. 2017; Cox et al. 2017; Dipierro, G. et al. 2018) . Object 51 (Elias 2-27) has spiral arms that were first identified by Perez et al. (2016) . Interestingly, object 22A (also known as ROXRA 3) has the disc with the largest cavity in our entire sample but was not previously known to host such a cavity.
We note that all 8 targets discussed above showing structures are brighter than ∼43 mJy and therefore are among the brightest 25 objects (∼17% of the sample). This implies that ∼28% (7/25) of the brightest objects show some type of substructures when observed at ∼0.2 (∼28 au) resolution. Whether the fainter (usually smaller) targets show scalled-down versions of these substructures remains to be established by deeper and higher-resolution observations.
To search for additional, more subtle substructures, we use the coordinates, position angles and FWHM values of the major and minor axes listed in Table 3 to deproject the Figure 5 . The 12 multiple systems in which discs are seen around each one of the individual components. The fluxes listed correspond to the primaries. Object 082 is a triple system, the rest are binaries. Object 117 is a known infrared binary which is only barely resolved by our ALMA observations. Companions are indicated with red circles or highlighted in insets of images with higher spatial resolution (i.e., uniform weights were applied in cleaning). . Discs in multiple systems tend to be small, with a few exceptions (objects number 022A and 141). While there is a large dispersion of sizes for a given flux, there is a general trend in the sense that brighter discs tend to be larger. Right Panel: the 1.3 mm flux of the disc vs the spectral type of the central object. Objects with close companions (projected separation < 2.0 ) are indicated by red stars. Faint discs are seen around almost all types of stars, but the brightest discs (F 1.3mm > 100 mJy) are mostly restricted to objects with types between M0 and K5 without known close companions.
targets in the sample ( 100 mJy); therefore, if these substructures turn out to be real, it would imply that ∼50% (11/21) of the sources brighter than 50 mJy show some kind of substructure.
DISCUSSION
Disc dust masses and sizes
Since protoplanetary discs typically become optically thin at millimeter wavelengths outside the first few au, most dust particles in the disc contribute to the observed 1.3 mm fluxes; therefore, these values can be used to estimate the amount of dust present, as follows:
Where Fν is the flux, Bν is the Plank function and κν is the dust opacity. Adopting the prescription for κν at millimeter wavelengths from Beckwith et al. (1990) ,
we obtain κ1.3mm = 0.023 cm 2 g −1 for β = 1.0. If we further adopt d = 140 pc based on recent VLBA and Gaia results (Ortiz-Leon et al. 2017; Canovas et al., in prep.) and T dust = 20 K, which is the median disc temperature in Taurus calculated by Andrews & Williams (2005) , Equation 2 then becomes:
The linear relation between flux and dust mass is supported by the fact that the Planck function is close to the Rayleigh-Jeans regime at millimeter wavelengths, Bν ∼ 2ν 2 κT /c 2 , and the emission is only linearly (rather than exponentially) dependent on the dust temperature. While the average disc temperature might be lower than 20 K in the discs around brown dwarfs (van der Plas et al. 2016), as shown by Tazzari et al. (2017) , the disc temperature does not depend strongly on stellar properties in the 0.1 to 2 M stellar mass range. However, the optically thin assumption breaks down in the dense inner regions (Andrews & Williams, 2007) , and depending on the size of the disc and its surface density profile, the fraction of optically thick material might be significant even at 1.3 mm, resulting in underestimated disc masses. On the other hand, very compact discs around bright stars might have higher average temperatures than 20 K. If the temperatures are higher than the adopted 20 K value, disc masses would then be overestimated. Obtaining accurate masses for small and very dense discs might require high-resolution observations at longer wavelengths and detailed radiative transfer modeling. Fortunately, this is within the reach of ALMA capabilities, which can obtain 3.0 mm images at 0.04 resolution (6 au at 140 pc). Disc masses from radiative transfer modeling of our sources will be presented by Perez et al., (in preparation), but meanwhile, we estimate disc masses from Equation 3, which are shown in Figure 12 Radius [au] 143 Figure 9 . Images (left) and radial profiles (right) of the ODISEA objects with clear substructures: inner cavities and/or narrow gaps. The red shade represent the 1-σ error on the mean, given by the dispersion at a given radius divided by the square root of beams (i.e. the number of independent elements). The blue shade corresponds to the dispersion in azimuth at each radius. Cieza et al. 2018) . Characteristic radii for all the spatially resolved sources will also be derived from radiative transfer modeling, but for now we simply show in Figure 12 (right panel) the distribution disc sizes derived in Section 3.1. Here we define the radius as FWHM/2 and show the values in au for the adopted distance of 140 pc. We emphasize that the disc sizes defined this way are not equivalent to disc outer radii, which are typically very difficult to quantify. Depending on the signal to noise of the data, interferometers like ALMA are able to measure the size of a disc that is slightly smaller than the beam by deconvolving the beam from the signal. Therefore, relatively bright sources (e.g., S/N 30) that are consistent with point sources are likely to be significantly smaller than the beam. For simplicity, we conservatively set the sizes of all the unresolved sources to a FWHM of 0.2 , corresponding to a radius of ∼14 au.
Comparison to other regions
As discussed in Section 1, ALMA has already surveyed many of the nearby star-forming regions and young clusters. This allows us to compare the distribution of dust masses seen in Ophiuchus to those in regions of different ages. In Figure 13 , we show the cumulative distribution of the dust masses seen in Ophiuchus calculated using the Kaplan-Meier estimator in the ASURV package (Lavalley et al. 1992 ) to include upper limits, as described by Ansdell et al. (2016) . For comparison, we perform the same analysis for objects in Lupus (Ansdell et al. 2016) , Upper Scorpius (Barenfeld et al. 2016) , Chamaeleon I (Pascucci et al. 2016) , σ Ori (Ansdell et al. 2017), and IC 348 (Ruiz-Rodriguez et al. 2018) . We also include the pre-ALMA study of Taurus (Andrews et al. 2013 ).
The figure shows the ages for each region adopted in each one of the (sub)millimeter surveys, but note that these ages were not necessarily calculated in fully consistent ways.
We find that the dust mass distribution in our Ophiuchus sample (which is not yet complete) is very similar to those of other young regions (1-2 Myr) as Taurus and Lupus. However, significant evolution is seen toward older ages, as shown by recent studies (Ansdell et al. 2017; Ruiz-Rodriguez et al. 2018) . Given the strong dependence of disc masses on stellar mass (Andrews et al. 2013) , properly comparing the distribution of dust masses requires controlling the disc sample for stellar mass. For instance, the dependence on stellar mass explains why the discs in IC 348, a cluster dominated by very-low-mass stars, appear much fainter than the discs in Cham II, even though both clusters have a similar age. Their dust mass distributions are much more similar when accounting for the stellar mass dependence (Ruiz-Rodriguez et al. 2018). Spectral types can be used as a proxy for stellar mass but this becomes problematic when the range of stellar masses and ages increase because stars of a given stellar mass (specially solar-mass and higher mass stars) do change spectral types during their pre-main-sequence evolution. Given these caveats, a more detailed comparison of the dust distribution seen in Ophiuchus to other regions will be presented by Ruiz-Rodriguez et al. (in preparation) using individually derived stellar masses and the full Ophiuchus sample. Based on the trends seen in Figure 7 (lower disc masses toward lower K-band fluxes and bluer [K]-[24] colors), we anticipate that the dust mass distribution of Ophiuchus discs should move toward lower dust masses when Sample B is included.
Implications for planet formation: challenges and future directions
One of the main motivations of disc demographic studies like ODISEA is to inform planet-formation models and con- Upper Sco: 5-10 Myr 5±3M Figure 13 . The cumulative dust mass distribution in our Ophiuchus sample compared to those of other young regions. The line widths indicate 1-σ confidence intervals. Average dust masses and ages are listed for reference. Ophiuchus presents a disc mass distribution that is very similar to those seen Taurus and Lupus, and more massive discs than older regions. However, the distributions shown are not corrected by sample selection biasses or the dependence on stellar mass and thus should be interpreted with caution.
strain the planet-formation potential of protoplanetary discs in nearby molecular clouds, which are very challenging tasks. While ALMA has unprecedented capabilities, it still provides limited information on the properties of protoplanetary discs and planet formation processes. The formation of rocky planets involves the growth of solid bodies over more than 12 orders of magnitude, from ∼10 −6 to >10 6 m scales (Lissauer, 1993) . However, ALMA is mostly sensitive to the emission of dust particles that are ∼10 −3 m in size. Given the size distributions that are usually adopted for protoplanetary discs, with n(a) ∝ a −3.5 (Mathis, Rumpl & Nordsieck 1977) and amin and amax in the µm and mm regimes, respectively, most of the mass is contributed by the largest bodies in the distribution, and the total dust mass scales as a 1/2 max. Therefore, (sub)millimeter fluxes constrain the mass of solids with sizes up to a few times the wavelength of the observations, but provide little information on the presence of larger bodies, beyond cm scales. This situation is complicated by the fact that radial drifting is a strong function of particle size (Birnstiel et al. 2012 ) and thus the grainsize distribution is a strong function of radius. Furthermore, snow lines produce radial discontinuities in the distribution of particle sizes (Banzatti et al. 2015) . Similarly, gas giant planets are mostly made of H2, which ALMA can not directly observe. Instead, the gas content of protoplanetary discs is usually probed with other gas tracers like CO isotopologues, which are difficult to interpret (Miotello et al. 2017) .
Very large objects might become detectable by ALMA, although indirectly, when they become massive enough to dynamically clear gaps in the disc. The minimum gapopening mass depends on the viscosity and scale-height of the disc (Duffell & MacFadyen, 2013) but in any case requires fully-formed planets, billions of times larger (in diameter) than the largest grains that are directly detectable by ALMA. Gaps consistent with being dynamically carved by fully-formed planets have been imaged by ALMA in discs with estimated ages ranging from 1 Myr (HL Tau and Elias 2-24; ALMA Partnership et al. 2015 , Cieza et al. 2017 to ∼10 Myr (TW Hydra; Andrews et al. 2016) . However, the origin of these gaps still remain to be established and several alternative explanations have been proposed, including the snow-lines of different species (Zhang et al. 2015; Okuzumi et al. 2016) , magneto-hydrodynamic effects (Ruge et al. 2016 , Flock et al. 2017 , and viscous ring-instabilities (Dullemond & Penzlin, 2018) .
Despite all the caveats discussed above, large ALMA surveys of protoplanetary discs still provide critical information on planet formation. The (sub)millimeter fluxes constrain the amount of raw solid material available for the formation of planets. In particular, the dust masses derived in Section 4.1 represent a lower limit to the amount of solids present in a given system. Also, relative dust masses are expected to be less uncertain than the absolute values, allowing the study of meaningful correlations between dust masses and stellar properties such as mass (Andrews et al. 2013) , age (Ruiz-Rodriguez et al. 2018) , multiplicity (Cox et al. 2017 ) and environment (Mann et al. 2014) . As mentioned in Section 1, such correlations will be investigated in future ODISEA papers.
Based on the results from Section 4.1, we find that all detected sources (120 targets with F1.3mm 1 mJy, or 82% of the sample) have enough solids (in the form of dust) to form rocky planets (M dust 0.5 M⊕). In contrast, only ∼50 targets (1/3 of the sample) have enough dust to form a critical-mass rocky core massive enough to start runaway gas accretion (∼10 M⊕, Lissauer 1993; Pollack et al. 1996) and trigger the formation of a gas giant. While these connections between disc properties and planet formation potential are just first-order approximations, they are in broad agreement with the relative incidence of extra-solar planets (Cassan et al. 2012; Howard, 2013; Burke et al. 2015; Shvartzvald et al. 2016) .
Other disc properties such as radius are less uncertain than absolute discs masses. The distribution of disc sizes shown in Figure 12 (right panel) suggests that planetary systems with compact architectures (e.g., most planets within 20 au) should be much more common than systems with planets in broad (a > 20 au) orbits, also in agreement with current constrains on extra-solar planets at these wide separations (Bowler 2016; Vigan et al. 2017) . Similarly, if gaps and/or cavities like those discussed in Section 3.4 are in fact due to planets (e.g., Keppler et al. 2018) , those features might be used to inform the incidence of different types of planets at different radii.
As disc studies are completed with ALMA and the searches for extrasolar planets continue to expand the parameter space (in terms of planet mass and semi-major axis), it will become easier to connect both fields. However, given the limitations of the disc observations mentioned above, which are unlikely to be solved in the foreseeable future, numerical modeling will remain the main way to investigate how the small dust particles that are observable by radio telescopes can grow into fully-formed planets. In this context, disc demographic studies such as ODISEA can provide valuable input, in the form of basic disc parameters and their dependence on stellar properties, to planet population synthesis models (Alibert et al., 2005; Mordasini et al., 2009; Ronco et al. 2015) , which can then be used to connect disc populations to the populations of planets we see in the Galaxy.
SUMMARY
As part of the Ophiuchus disc Survey Employing ALMA (ODISEA) project, we have observed 147 discs at 0.2 (28 au) resolution in 1.3 mm continuum and CO isotopologues. In this first paper, we describe the scope of the survey, which aims to study the entire population of ∼300 protoplanetary discs identified by the "Cores to Discs" Spitzer Legacy Project in the Ophiuchus Molecular Cloud, and present the initial continuum data. Our main results are the following: 1) We detect 120 of our 147 targets in 1.3 mm continuum, for an overall detection rate of 82%. Among these detections, we find 11 binary systems and a triple system, for a total of 133 individual discs detected. Out of these 133 detected discs, 53 were spatially resolved and we measure fluxes, sizes, and position angles. The other 80 detected objects remain unresolved and we can only measure flux and set an upper limit to their size (approximately corresponding to the resolution of our observations).
2) 27 of our targets remain undetected, with 4-σ upper limits of ∼1.0 mJy, but a stacking of the non-detections show a 4-σ detection of 0.16 mJy, suggesting a typical dust mass of just ∼0.1 M⊕ for these objects.
3) Among our sample, we find 8 sources with clear substructures. Six of them have inner dust opacity cavities and two of them show narrow gaps/rings (one object, WSV 82 show both an inner cavity and a gap/ring structure). Another object, Elias 2-27, shows two spiral ams. Four additional sources show hints of substructures based on their deprojected radial profiles. Most of these features are seen among the brightest sources in the sample. If they are all confirmed, it would imply that ∼50% (11/21) of the sources brighter than ∼50 mJy show some type of substructure.
4) We performed a preliminary comparison of the dust mass function in Ophiuchus to those of other regions. We find that the dust mass distribution in Ophiuchus is very similar to those of other young regions (1-2 Myr) as Taurus and Lupus. However, significant evolution is seen toward older ages, as already shown by previous results. 5) A simple conversion between flux and dust mass (adopting standard assumptions for dust opacities and temperatures) indicate that all sources detected at 1.3 mm have enough solid mass to form one or more rocky planets. In contrast, only ∼50 discs (∼1/3 of the sample) have enough mass in the form of dust to form the canonical 10 M⊕ core needed to trigger runaway gas accretion and the formation of gas giant planets. In this context, the main uncertainty is the total mass of solids already incorporated to large bodies (e.g., cm to km scales) that are not detectable by ALMA.
6) The distribution in disc sizes in our sample is heavily weighted towards compact discs. Most discs have radii < 15 au, while only 22 discs (∼15% of the targets) have radii > 30 au. The discs that remain unresolved in our sample would benefit from higher-resolution data at longer wavelengths to better constrain both their sizes and masses.
The detailed study of disc properties as a function of the mass and age of the host stars, the effects of (sub)stellar companions on disc properties, and the gas content in the discs based on the 12 CO, 13 CO, and C 18 O observations will be presented in future papers of this series, along with radiative transfer modeling of resolved sources.
